





Water Resources & Outreach

SCV

WATER

March 11, 2019

City of Santa Clarita

Attention: Hai Nguyen

23920 Valencia Boulevard, Suite 302
Santa Clarita, CA 91355

Re: Water Availability Letter for Sand Canyon Resort, MC#18-021, Assessor’s
Parcel Number 2840-022-025

Gentlemen:

The above-referenced Sand Canyon Resort (“Development”) is within the service area of
Santa Clarita Valley Water Agency (‘“Agency”). The Development consists of a 250-room
hotel with an additional 70 villas as well as a spa, banquet facilities, restaurants and other
amenities. The Agency is prepared to provide safe and reliable water service to the
Development subject to the following terms, conditions and reservations:

1. Developer shall submit to Agency a set of construction improvement plans and fire
department requirements for the Development. This will enable Agency to the determine
distribution system and other water facilities required for the Development in accordance
with Agency rules. The Development may require the installation of a reservoir, water
mains, services or other appurtenances, or may require improvements to the existing
source of supply, which improvements shall be the responsibility of Developer. Fire flow
requirements shall be determined by the regulatory agency with applicable jurisdiction (e.g.,
Los Angeles County Fire Department). The size and scope of any facilities required to
deliver adequate fire flow will be determined by the Agency.

2. Developer shall grant Agency all easements and, if necessary, sites for facilities
required for water service to the Development, together with a policy of title insurance
acceptable to the Agency, guaranteeing Agency’s title to and interest in such easements.
Developer will be responsible for all fees and charges associated with preparation and
recordation of the easements.

3. Pursuant to the requirements of the Agency, Developer shall pay all required fees
and charges, including any required deposit amounts, in order to develop planning
documents, prepare or process plans and designs, and to complete construction of on-site
and off-site improvements required for water service to the Development.

4. Developer shall comply with all of the Agency’s rules and regulations governing
water service and development in force at the time water service is requested, as those
rules may be amended from time to time. Developer acknowledges that all water service
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pursuant to this letter and to the Development shall be in accordance with Agency rules
and regulations.

5.  The provision of water service to the Development is conditioned upon the
Developer meeting all requirements of any other governmental entity having jurisdiction
over the Development.

6. Developer acknowledges and agrees that this letter is limited and exclusive to the
Development and the number of units or lots described above and may not be transferred
or assigned to any other person, firm or entity, or for any other purpose without the
Agency’s written consent.

7.  Developer acknowledges and agrees that this letter in no way alters the
settlement agreement between the prior owner, Robinson Ranch Golf, LLC and the former
Castaic Lake Water Agency agreed upon on July 23, 2003.

8.  Agency can provide safe and reliable water service to Development, and fully
expects to be able to continue providing safe and reliable water service into the future. In
relying upon this letter and Agency'’s ability to provide water service to the Development,
Developer is aware of the restrictions and limitations contained in this letter and the
reliance of Agency upon its wells and imported water supplied by the State Water Project to
supply the water needed for domestic water purposes, both of which are subject to
restriction.

9.  Atany time prior to connection to the existing water system, and upon a finding by
the Board of Directors of the Agency that it is unable to serve the Development for reasons
beyond Agency's control, this letter may be revoked by the Agency.

10. Water supply availability is further conditioned expressly upon the Development
being located within the boundaries of the Agency, and to the extent necessary, effective
completion of the annexation of the Development, or any portion thereof, which is not now
within the boundaries of the Agency.

11. By issuing this letter, the Agency does not guarantee any specific quantities or
quality of water, pressures or flows with respect to water service provided by the Agency.

12. Developer, for itself and on behalf of its successors, agrees to defend at
Developer’s expense, any action brought against Agency, its agents, officers or employees
because of the issuance of this letter or any approvals or authorizations obtained in
connection with the Development, or in the alternative, to relinquish any such approvals or
authorizations. Developer shall reimburse Agency for any costs, fees or expenses Agency
may incur as a result of any such legal action. Further, Developer agrees that in conducting
the defense of such action, the Agency shall be entitled to engage its own attorneys, the
entire expense of which shall be paid by Developer.



13. This letter and any representations or assurances made herein, shall expire and
be null and void twenty-four (24) months from the date hereof if water service has not been
installed to the Development. The Developer and the Development shall not be entitled to
any individual water service connections not installed prior to expiration of this letter.

Very truly yours,
Santa Clarita Valley Water Agency

Dirk Marks
Director of Water Resources
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Sewer Area Study
Sand Canyon Country Club

1. INTRODUCTION

The purpose of this report is to provide the summary of onsite sewer flow for the proposed Sand
Canyon Resort (VTTM 78248) development. Offsite flows are incorporated with this report to

demonstrate routing of sewer system.

The proposed project is located at the northeast corner of Sand Canyon Road and Robinson
Ranch Road in the Sand Canyon area in the City of Santa Clarita. The project consists of
approximately 75 acres of proposed development and open space areas. Surrounding properties

are zoned UR1, NU4, NU5, OS; rural development is present.

2. PROJECT LAND USE

The proposed Sand Canyon Resort in VTTM 78248 includes resort, low density residential,
industrial commercial and open space land uses. Only areas that contribute towards sewage

generation were included in the sewer area study analysis.

Hunsaker & Associates Los Angeles Inc. Page 1



Sewer Area Study
Sand Canyon Country Club

3. METHODOLOGY

The proposed project was divided into 7 subareas that drain into existing 8” VCP per PC 98-13

in the Robinson Ranch Road. And there were 3 subareas that also drain into existing 8” VVCP.

Sewer discharge rates were computed as a product of the zoning coefficients and the land use
data. Land use data was compiled based on an area calculation of each tributary area for resort,
low density residential and industrial commercial areas. The sewer generation factors were
based upon the City of Santa Clarity zoning coefficients for private contract sewer projects. Pipe

capacity analysis was calculated using Kutter’s formula.

A summary table describing the land use data with its corresponding sewage discharge can be
found in the Appendix in Table 1 and Table 2.

Sewer Generation Coefficient
Land Use (cfs/ac)
Residential Estate 0.00075
Residential Low Density 0.0015
Visitor Serving/Resort 0.021
Industrial Commercial 0.021

Table 1: Sewage Generation Coefficients

Sub-area Land Use Area (ac) | Coeff/AC | Q (cfs)
El Residential Low Density 50.5 0.0015 0.076
E2 Visitor Serving/Resort 6.3 0.021 0.132
Al Visitor Serving/Resort 3.1 0.021 0.065
Bl Residential Low Density 3.8 0.0015 0.006
B2 Residential Low Density 1.6 0.0015 0.002
B3 Residential Low Density 2.3 0.0015 0.003
B4 Residential Low Density 1.5 0.0015 0.002
E3 Industrial Commercial 1.1 0.021 0.023
D1 Residential Estate 1.6 0.00075 0.001
D2 Residential Estate 1.9 0.00075 0.001

Table 2: Sewage Generation Calculation

Hunsaker & Associates Los Angeles Inc. Page 2



Sewer Area Study
Sand Canyon Country Club

4. CONCLUSIONS AND RECOMMENDATIONS

The proposed Sand Canyon Resort generates 0.074 cfs addition sewage demand to the existing
system. The existing 8” VCP in Robinson Ranch Road and existing 15” VCP in Sand Canyon
Road have sufficient capacity to carry the added sewer demand from Sand Canyon Resort
VTTM 78248. Therefore no proposed upgrade is needed for these two existing sewer line.
Table 3 below shows the minimum capacity by calculating in the flatter section and half full of

the existing pipes.

. Pipe o Cumulative
Location Z'Ig: Slope ';lg\yvv jigg(y?gaepp;gg calculated
(ft/ft) QroraL (cfs)
Robinson Ranch 8 0.004 0.349 0.305
Road
Sand Canyon Road 15 0.0064 4.652 0.848

Table 3: Capacity Vs Cumulative Q comparison table

The cumulative calculated QroraL for the reach with the Robinson Ranch Road is the sum of the
existing Q from TR 52004 and proposed project site. The existing Q for the 15” VCP along
Sand Canyon Road is calculated by delta Q from Manholes 142 and 141per the sewer area study
for TM063022 (see attached map), and the existing Q is 0.774cfs.

Currently, the existing 18” VCP (P9768-R) in Lost Canyon Road between Manholes 142 to 138
is 4.257cfs. And the existing calculated Q at the segment is 6.357 cfs per Sewer Area study for
TMO063022. Therefore an upgraded is recommended for the proposed development per the

calculation.

A flow test is performed to determine the actual flow rate in Manhole 138, and it is 2.61cfs. So
the upgrade is not needed for the proposed project and upgraded will be required for future
development. A fair share is calculated for the project site to pay for a portion of the upgrade. In
the fair share calculation, potential development is included See Table 4.

Hunsaker & Associates Los Angeles Inc. Page 3



Sewer Area Study
Sand Canyon Country Club

VTTM 73858 SEWER AREA STUDY -SEWER UPGRADE(FUTURE+ PROPOSED SITE DEVELOPMENTS)

SEWER PIPE SEWER PIPE Existing Propo sed
Project
SEGMENT SEGMENT Quotal %Q FAIR SHARE
UPGRADE UPGRADE Q (cfs) Qy (cfs) (cfs) | (Qp/Qtotal) | COST ($)
MH TO MH COST ($) sand Lost TR 78248
Canyon Canyon
142-138 110,131 0.774 5.82 0.074 6.668 1.11% 1,222
TOTAL 1,222
Table 4: Fair Share Cost Analysis
Hunsaker & Associates Los Angeles Inc. Page 4
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A.  Sewer Maps



Existing Sewer Area Study









Proposed Sewer Area Study












Offsite Sewer Area Study












B. FlowMaster output



Worksheet for E1-E2

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

0.013
0.00400
0.33
0.67

0.35
0.17
1.05
0.17
0.67
0.27
50.0
0.00814
2.00
0.06
0.40
0.69
0.76
0.70
0.00104
SubCritical

0.00
0.00

0.00

0.00
0.00
49.99
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:00:54 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for E1-E2

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.33 ft
0.27 ft

0.00400 ft/ft
0.00814 ft/ft

6/11/2018 11:00:54 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for E2-Al

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

0.013
0.00400
0.33
0.67

0.35
0.17
1.05
0.17
0.67
0.27
50.0
0.00814
2.00
0.06
0.40
0.69
0.76
0.70
0.00104
SubCritical

0.00
0.00

0.00

0.00
0.00
49.99
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:02:07 AM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for E2-Al

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.33 ft
0.27 ft

0.00400 ft/ft
0.00814 ft/ft

6/11/2018 11:02:07 AM

Bentley Systems, Inc. Haestad Methods SdbettlieyCEIeMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for E3-D1

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

0.013
0.00400
0.33
0.67

0.35
0.17
1.05
0.17
0.67
0.27
50.0
0.00814
2.00
0.06
0.40
0.69
0.76
0.70
0.00104
SubCritical

0.00
0.00

0.00

0.00
0.00
49.99
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:02:36 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for E3-D1

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.33 ft
0.27 ft

0.00400 ft/ft
0.00814 ft/ft

6/11/2018 11:02:36 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for E10-E11 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.01880
0.94
1.25

7.99
0.99
2.62
0.38
1.08
1.11
75.0
0.01391
8.09
1.02
1.95
1.49
9.40
8.64
0.01607

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:04:10 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for E10-E11 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
111 ft

0.01880 ft/ft
0.01391 ft/ft

6/11/2018 11:04:10 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for E11-E12 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.02000
0.94
1.25

8.24
0.99
2.62
0.38
1.08
1.13
75.0
0.01466
8.34
1.08
2.02
154
9.69
8.91
0.01710

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:04:29 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for E11-E12 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.13 ft

0.02000 ft/ft
0.01466 ft/ft

6/11/2018 11:04:29 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for E12-E13 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.01560
0.94
1.25

7.27
0.99
2.62
0.38
1.08
1.08
75.0
0.01199
7.37
0.84
1.78
1.36
8.56
7.87
0.01336

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:05:11 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for E12-E13 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.08 ft

0.01560 ft/ft
0.01199 ft/ft

6/11/2018 11:05:11 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for E13-E14 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.01560
0.94
1.25

7.27
0.99
2.62
0.38
1.08
1.08
75.0
0.01199
7.37
0.84
1.78
1.36
8.56
7.87
0.01336

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:05:39 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for E13-E14 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.08 ft

0.01560 ft/ft
0.01199 ft/ft

6/11/2018 11:05:39 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for E14-E15 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.00940
0.94
1.25

5.64
0.99
2.62
0.38
1.08
0.96
75.0
0.00886
5.72
0.51
1.45
1.06
6.64
6.10
0.00804

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:06:49 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for E14-E15 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
0.96 ft

0.00940 ft/ft
0.00886 ft/ft

6/11/2018 11:06:49 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for E15-E16 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SubCritical

0.013
0.00640
0.94
1.25

4.65
0.99
2.62
0.38
1.08
0.87
75.0
0.00762
4.71
0.35
1.28
0.87
5.47
5.03
0.00547

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:07:11 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for E15-E16 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
0.87 ft

0.00640 ft/ft
0.00762 ft/ft

6/11/2018 11:07:11 AM
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Worksheet for E16-E17 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.01360
0.94
1.25

6.79
0.99
2.62
0.38
1.08
1.05
75.0
0.01090
6.88
0.74
1.67
1.27
7.99
7.34
0.01164

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:08:34 AM
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Worksheet for E16-E17 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.05 ft

0.01360 ft/ft
0.01090 ft/ft

6/11/2018 11:08:34 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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Worksheet for E17-E18 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.02920
0.94
1.25

9.96
0.99
2.62
0.38
1.08
1.18
75.0
0.02113
10.09
1.58
2.52
1.86
11.71
10.77
0.02497

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:09:16 AM
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Worksheet for E17-E18 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.18 ft

0.02920 ft/ft
0.02113 ft/ft

6/11/2018 11:09:16 AM
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Worksheet for E18-E19 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.03440
0.94
1.25

10.81
0.99
2.62
0.38
1.08
1.20
75.0

0.02519

10.95
1.86
2.80
2.02

12.72

11.69

0.02943

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:09:34 AM
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Worksheet for E18-E19 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.20 ft

0.03440 ft/ft
0.02519 ft/ft

6/11/2018 11:09:34 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for E19-E20 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.01000
0.94
1.25

5.82
0.99
2.62
0.38
1.08
0.98
75.0
0.00913
5.90
0.54
1.48
1.09
6.85
6.29
0.00855

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s
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Worksheet for E19-E20 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
0.98 ft

0.01000 ft/ft
0.00913 ft/ft

6/11/2018 11:10:01 AM
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Worksheet for E20-E21 RRR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.01880
0.94
1.25

7.99
0.99
2.62
0.38
1.08
1.11
75.0
0.01391
8.09
1.02
1.95
1.49
9.40
8.64
0.01607

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:10:34 AM
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Worksheet for E20-E21 RRR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
111 ft

0.01880 ft/ft
0.01391 ft/ft

6/11/2018 11:10:34 AM
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Worksheet for E21-E22 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SubCritical

0.013
0.00200
1.50
2.00

9.31
2.53
4.19
0.60
1.73
1.09
75.0
0.00502
3.68
0.21
1.71
0.54
10.96
10.11
0.00170

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:11:18 AM
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Worksheet for E21-E22 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
150 ft
1.09 ft

0.00200 ft/ft
0.00502 ft/ft

6/11/2018 11:11:18 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for E22-E23 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SubCritical

0.013
0.00200
1.50
2.00

9.31
2.53
4.19
0.60
1.73
1.09
75.0
0.00502
3.68
0.21
1.71
0.54
10.96
10.11
0.00170

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s
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Worksheet for E22-E23 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
150 ft
1.09 ft

0.00200 ft/ft
0.00502 ft/ft

6/11/2018 11:12:10 AM
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Worksheet for E23-E24 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SubCritical

0.013
0.00200
1.50
2.00

9.31
2.53
4.19
0.60
1.73
1.09
75.0
0.00502
3.68
0.21
1.71
0.54
10.96
10.11
0.00170

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s
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Worksheet for E23-E24 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
150 ft
1.09 ft

0.00200 ft/ft
0.00502 ft/ft

6/11/2018 11:14:06 AM
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27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666

Page

2 of

2



Worksheet for E24-E25 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SubCritical

0.013
0.00200
1.50
2.00

9.31
2.53
4.19
0.60
1.73
1.09
75.0
0.00502
3.68
0.21
1.71
0.54
10.96
10.11
0.00170

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:14:27 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for E24-E25 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
150 ft
1.09 ft

0.00200 ft/ft
0.00502 ft/ft

6/11/2018 11:14:27 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]
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Worksheet for E25-E26 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.02000
0.94
1.25

8.24
0.99
2.62
0.38
1.08
1.13
75.0
0.01466
8.34
1.08
2.02
154
9.69
8.91
0.01710

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:14:42 AM
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Worksheet for E25-E26 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.13 ft

0.02000 ft/ft
0.01466 ft/ft

6/11/2018 11:14:42 AM
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Worksheet for E26-E27 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.02000
0.94
1.25

8.24
0.99
2.62
0.38
1.08
1.13
75.0
0.01466
8.34
1.08
2.02
154
9.69
8.91
0.01710

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:15:13 AM

Bentley Systems, Inc. Haestad Methods SoBeidleyElderMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 2



Worksheet for E26-E27 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.13 ft

0.02000 ft/ft
0.01466 ft/ft

6/11/2018 11:15:13 AM
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Worksheet for E27-E28 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.02000
0.94
1.25

8.24
0.99
2.62
0.38
1.08
1.13
75.0
0.01466
8.34
1.08
2.02
154
9.69
8.91
0.01710

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s
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Worksheet for E27-E28 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.13 ft

0.02000 ft/ft
0.01466 ft/ft

6/11/2018 11:15:32 AM
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Worksheet for E28-E29 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.02000
0.94
1.25

8.24
0.99
2.62
0.38
1.08
1.13
75.0
0.01466
8.34
1.08
2.02
154
9.69
8.91
0.01710

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s
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Worksheet for E28-E29 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
0.94 ft
1.13 ft

0.02000 ft/ft
0.01466 ft/ft

6/11/2018 11:16:02 AM
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Worksheet for E29-E30 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.01760
1.13
1.50

12.71
1.42
3.14
0.45
1.30
1.34
75.0

0.01298
8.94
1.24
2.37
151

14.96

13.78

0.01499

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s

6/11/2018 11:16:26 AM
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Worksheet for E29-E30 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
113 ft
134 ft

0.01760 ft/ft
0.01298 ft/ft

6/11/2018 11:16:26 AM
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Worksheet for E30-E31 LCR

Project Description

Friction Method

Solve For

Input Data

Roughness Coefficient
Channel Slope
Normal Depth

Diameter

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Output Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Kutter Formula

Discharge

SuperCritical

0.013
0.00800
1.13
1.50

8.56
1.42
3.14
0.45
1.30
1.13
75.0
0.00787
6.02
0.56
1.69
1.01
10.08
9.28
0.00682

0.00
0.00

0.00

0.00
0.00
75.00
Infinity

ft/ft

ft3/s
ft2

ft/ft
ft/s

ft3/s
ft3/s
ft/ft

%
%
ft/s
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Worksheet for E30-E31 LCR

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
113 ft
1.13 ft

0.00800 ft/ft
0.00787 ft/ft
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C. Reference plans/reports



1. LACDPW As built PC 98-13 — TR 52004






























2. LACDPW As built PC 9768R




























































3.  VTTM 78248 — Hunsaker & Associates — January 2018


















4.  Santa Clarita Department of Public Works Area Study Zoning
Coefficients
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5.  Mancara (TTM063022) Sewer Area Study












6. Flow Test Result



2018.09 Lost Canyon MH 138
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9/13/2018 7:02:00 PM 9/14/2018 7:32:00 AM 9/14/2018 8:02:00 PM 9/15/2018 8:32:00 AM
— Velocity —— Level
Velocity (fps) Level (in) Flow (gpm) 3
Average 3.175 5.015 543.872 RainFall Inches J
Maximum 3.840 7.580 1072.844 Aty il /
Minimum 2.000 2.360 111.041 9/24/2018 12:28:46 PM




2018.09 Lost Canyon MH 138
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— Velocity —— Level
Velocity (fps) Level (in) Flow (gpm) 3
Average 3.172 4.993 540.905 RainFall Inches J
Maximum 3.870 7.450 1048.330 Aty il /
Minimum 2.170 2.500 130.486 9/24/2018 12:28:46 PM
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2018.09 Lost Canyon MH 138
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